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COMMUNICATION TERMINAL DEVICE 

CROSS REFERENCES TO RELATED APPLICATIONS 
[000 1] This application claims priority under 35 USC 119 of Japanese 
Patent Application No. 2000-354996 filed in JPO on November 21, 2000, the 
entire disclosure of which is incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0002] The present invention relates to a communication terminal device 
with both-side receiving function. 

Description of the Related Art 

[0003] A communication terminal device capable of carrying out 
communication by a communication procedure with both -side recording 
specified has been developed recently. In such a communication terminal 
device, images which are received by both-side receiving are recorded on both 
sides of recording paper. For communication modes during both-side 
communication, there are a continuous mode and an alternate mode. The 
continuous mode is a mode to continuously carry out transmission of the 
images that are to be front pages, and to transmit the images that are to be 
back pages after the completion of the transmission of the images of the front 
pages. For example, this continuous mode is suitable for the case in which 
an image reading apparatus of a transmitting side has a mechanism for 
reading the other of the sides continuously after continuously reading one of 
the sides of the documents, or for the case in which the recording apparatus 
of the receiving side has a mechanism for continuously recording images of 
the front pages on one sides of the paper, and then carrying out the 
continuous recording of the back pages after stacking and placing the paper 



again with the paper reversed. On the other hand, the alternate mode is a 
mode for transmitting the image of the front page and the image of the back 
page alternately. For example, this alternate mode is suitable for the case 
in which the image reading apparatus of the transmitting side has a 
mechanism to read the other side by reversing a document right after 
reading one side of the document, or in the case in which the recording 
apparatus of the receiving side has a mechanism for recording an image of a 
back page on the other side of a sheet of paper by reversing the paper 
immediately after recording an image of a front page on one side of the sheet. 
In either mode, the page number can be attached and transmitted in the post 
command after the transmission of the image of one page. 

[0004] According to the continuous mode mentioned above, in the 
receiving side, this mode is preferable for the case in which the recording 
apparatus has a mechanism to continuously perform recording of one side of 
the paper, to stack the paper and then to carry out the recording of the back 
pages by reversing the paper. However, for the recording apparatus which 
carries out reverse recording of the sheets of paper one by one, the recording 
cannot be started each time the image of the front page is received. 
Therefore, it is necessary to store the images of the front pages which are 
transmitted continuously in the image memory, and to start the recording 
when the images of the front page and the back page is complete after 
receiving the back page image. In this case, there are cases in which the 
page of the back page image starts from the head side, and the page of the 
back page image starts from the end side. Therefore, there are a case in 
which the recording cannot be started at the point of time when starting the 
receiving of the back page image. As a result, conventionally, the recording 
and outputting is started after the completion of the reception of the images 
of all pages. 

[0005] However, in order to keep storing the images in the image 
memory until the receiving of the images of all pages is completed, an 
enormous amount of memory is required. Therefore, for example, there 
were problems in that the storing of the image to be transmitted was 
obstructed due to the image memory being occupied excessively by the 



received images. 



SUMMARY OF THE INVENTION 

[0006] With the view of the foregoing, it is an object of the present 
invention to provide a communication terminal device capable of efficiently 
using an image memory which stores a received image when carrying out 
both-side receiving by using both-side receiving function. 

[0007] According to one aspect of the present invention, there is provided 
a the communication terminal device with both-side receiving function 
comprising recording means capable of carrying out both-side recording, an 
image memory for storing an image, and control means for performing 
control by the first control mode in which received images are stored in the 
image memory and the images of the two pages are recorded on both sides of 
a sheet by the recording means when the images of the two pages that are in 
relationship of the front page and the back page are received. In this 
manner, by carrying out recording and outputting when the images of two 
pages which are in the relationship of the front page and the back page are 
complete, it becomes possible to erase the recorded and output images from 
the image memory, and the occupying amount of the image memory by the 
received image can be decreased. 

[0008] At this time, when the recording and outputting is started from 
the image whose corresponding image is present, there is a case in which the 
user is required to rearrange the recorded and output paper. To prevent 
this, the control means controls the recording and outputting order, and 
controls recording such that when the images of two pages that should be 
recorded next time are stored in the image memory, these images are 
recorded on both sides of a sheet by recording means. 

[0009] Moreover, the control means possesses a second control mode in 
which both-side recording is started after the completion of the reception of 
the images of all pages, and can perform control so as to selectively carry out 
either the first control mode or the second control mode. In this manner, it 



can be selected of either to start the recording after receiving the image of all 
pages or to start the recording when a front page and a back page become 
complete. 

[0010] The selection of the first control mode or the second control mode 
can be controlled such that the second control mode is selected when the free 
area available in the image memory is greater than a predetermined amount, 
or the first control mode is selected when the free area is not greater than the 
predetermined amount, for example. In this manner, when there is not 
enough free space in the image memory, recording and outputting can be 
carried out when a front page and a back page are complete, without 
accumulating the received images of all pages. Also in this case, recording 
and outputting can be carried out by taking the order of recording and 
outputting into consideration. 

[00 1 1] Additional objects, aspects, benefits and advantages of the present 
invention will become apparent to those skilled in the art to which the 
present invention pertains from the subsequent detailed description and the 
appended claims, taken in conjunction with the accompanying drawings. 

BREIF DESCRIPTION OF THE DWAWINGS 

[0012] Figure 1 is a block diagram showing an embodiment of an 
communication terminal device according to the present invention; 

[00 13] Figure 2 is a flow chart showing an example of a recording process 
by a first control mode in the embodiment of the communication terminal 
device shown in Figure l; 

[00 14] Figure 3 is a flow chart showing an example of a recording process 
by a second control mode in the embodiment of the communication terminal 
device shown in Figure Y, 

[00 15] Figure 4 is an illustration showing an example in which both front 
pages and back pages are transmitted in ascending order under a continuous 



mode; 



[0016] Figure 5 is an illustration showing an example in which front 
pages are transmitted in ascending order and back pages are transmitted in 
descending order under the continuous mode; 

[00 17] Figure 6 is an illustration showing an example in which both front 
pages and back pages are transmitted in ascending order under the 
continuous mode and skip pages exist; 

[0018] Figure 7A is an illustration showing an example of documents in 
which there is a document having a different size; 

[0019] Figure 7B is an illustration showing an example in which images 
of the documents shown in Figure 7A are transmitted such that images of 
the same size documents are transmitted together under the continuous 
mode; and 

[0020] Figure 7C is an illustration showing an example in which the 
images of the documents shown in Figure 7A are transmitted such that the 
images of the same size document are transmitted together under an 
alternate mode. 

DETAILED DESCRIPTION OF THE INVENTION 

[0021] Referring to Figure I, the reference numeral 11 designates a main 
control unit (a control unit), 12 a display, 13 an operation unit, 14 a reading 
unit, and 15 a recording unit. The reference numeral 16 designates a 
communication unit which includes an NCU 17 and a modem 18. Further, 
the reference numeral 19 designates an image memory, 20 a RAM, 21a ROM, 
and 22 a bus. These units are connected to one another via the bus 22. 

[0022] The main control unit 11 controls the entire communication 
terminal device, and realize image transmitting and receiving function or the 
like. The main control unit 11 especially possesses both-side transmitting 



and receiving function, and carries out at least a storing process for storing a 
received image in the image memory 19 under both-side receiving function, 
and a recording process for recording images stored in the image memory 19 
on both sides of a sheet by the recording unit 15. The recording process can 
be carried out by selecting either the first control mode or the second control 
mode. The first control mode performs control such that the recording and 
outputting can be carried out at the point of time when the images of two 
pages which are in the relationship of the front page and the back page is 
completely prepared. At this time, in order to cause the page order of the 
output paper to be in the predetermined order, control is performed such 
that recording and outputting is carried out from the images of two pages of 
the front page and the back page which have reached the order to be 
recorded and output next time. Moreover, the second control mode 
performs control so as to start the recording and outputting after receiving 
the images of all pages. The selecting of the first control mode and the 
second control mode, for example, can be set by a user from the operation 
unit 13 in advance. The control can be made such that when the free space 
available in the image memory 19 is large, the second control mode is 
selected, and when the available free space is not sufficient, the first control 
mode is selected. 

[0023] The display 12 can display various information, such as a message 
for the user, a message indicating the condition of the device, and operation 
guidance. The user can carry out various setting or instructions by the 
operation unit 13. For example, the communication terminal device can be 
constructed so as to be set for using either the first control mode or the 
second control mode with one of the modes fixed, or to be set for selecting the 
modes automatically, during both-side receiving. Furthermore, the 
communication terminal device can be constructed such that the setting is 
made so as to arrange the order for the outputting during the first control 
mode, or so as to ignore the order. 

[0024] The reading unit 14 follows the control by the main control unit 11, 
and reads the image on the document which should be transmitted or copied. 
As for reading methods, various methods can be adopted. It should be noted 



that the communication terminal device can be constructed without 
providing this reading unit 14. 

[0025] The recording unit 15 forms (records) an image received by the 
communication unit 16, an image read by the reading unit 14, various 
setting information and management information, messages for the user, or 
the like on recording paper in accordance with the control from the main 
control unit 11. As for a recording method, for example, an 
electrophotographic method, a thermosensitive method, a thermal transfer 
method, an inkjet method or various methods can be adopted. Here, the 
recording unit 15 possesses both-side recording function, and can carry out 
both-side recording sheet by sheet such that after the recording unit records 
one of the images of two pages that are in relationship of a front page and a 
back page on one side of a sheet, the recording unit reverses this sheet, and 
then records the other of the images of this two pages on the other side of 
this sheet. The present invention is not limited to such recording methods. 

[0026] The communication unit 16 carries out communication with the 
machine of the other end via a public switched telephone network (PSTN), a 
private branch network, or the like. The NCU 17 controls the network or 
the like. Moreover, the modem 18 carries out modulation and demodulation 
of the image data to be transmitted or received. 

[0027] The image memory 19 stores an image to be transmitted, a 
received image, an image read by the reading unit 14, images during other 
processes, and the like. When storing an image, the image can be stored 
without any changes, or can be stored in a compressed state. Concerning 
the image received by both-side receiving, since the page number is 
transmitted by a post command after the reception of the image, 
arrangement is made such that the page number corresponds to the image. 
According to this page number, specifying of the image transmitted 
afterwards is carried out with regard to the corresponding image within the 
image memory 19 which has the relationship of the front page and the back 
page to the image transmitted afterwards. 
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[0028] The RAM 20 is used when it is necessary to save the data in the 
process of the main control unit 11 or other units. This RAM 20 may store 
information such as the page numbers corresponding to the images stored in 
the image memory 19. The ROM 21 stores a program prescribing the 
operation of the main control unit 11, fixed data, or the like. 

[0029] The bus 22 connects the main control unit 11, the display 12, the 
operation unit 13, the reading unit 14, the recording unit 15, the 
communication unit 16 (the NCU 17, the modem 18), the image memory 19, 
the RAM 20, the ROM 21 or the like reciprocally, and allows the data to be 
forwarded between these units. Apart from these units, various 
apparatuses, such as an outside storing apparatus, can be connected to the 
bus 22. Moreover, for example, by connecting an interface to the bus 22, the 
communication terminal device can be connected to an outside computer or 
the LAN via the interface. 

[0030] Next, an example of the operation during both-side receiving 
according to an embodiment of the communication terminal device of the 
present invention will be described. As in the manner stated above, the 
main control unit 11 carries out at least a storing process to store the 
received image into the image memory 19, and a recording process to carry 
out both-side recording of the images stored in the image memory 19 by the 
recording unit 15, during both-side receiving. In the storing process, the 
images received via the communication unit 16 are stored into the image 
memory 19 successively, and the page numbers of the images transmitted by 
the post command are arranged so as to correspond to the images. 
Moreover, in the recording process, the image to be stored in the image 
memory 19 in the storing process is monitored by the first control mode, and 
at the point of time when the images which are to be recorded on the front 
page and the back page of the paper are stored in the image memory 19, the 
images of two pages are recorded on both sides of a sheet of paper by the 
recording unit 15. Moreover, in accordance with the second control mode, 
after the communication is completed, the image stored in the image 
memory 19 is recorded on both sides of the paper by the recording unit 15. 
These recording processes will be described below. 



[003 1] One example of the recording process by the first control mode will 
be described by referring to Figure 2. In S31, the presence of the received 
image is confirmed, and then in S32, the communication mode is checked 
and it is judged which of both-side receiving and one-side receiving has been 
carried out. When one-side receiving has been carried out, the images of all 
pages are recorded on one side of paper by the recording unit 15 in S33. 

[0032] When both-side receiving has been carried out, in S34, the 
variable N which indicates the page number of the image to be recorded is 
reset to "1". In S35, it is judged whether or not the receiving has been 
completed, and when the receiving has been completed, in S36, the images of 
all pages within the image memory 19 are recorded on both sides of paper by 
the recording unit 15. This process is a recording process after the 
completion of receiving, and may be the same as the process of the second 
control mode. Therefore, for the process of S36, the process of the second 
control mode, which is to be described below, is carried out. 

[0033] When receiving is being carried out, in S37, it is judged whether 
or not the image of the page number N is stored in the image memory 19. 
When the image of the page number N is stored in the image memory 19, in 
S38, it is judged whether or not the image of the page number (N+l) which is 
in the relationship of the front page and the back page with the image of the 
page number N is stored in the image memory 19. When the images of the 
page number N and the page number (N+l) are both stored in the image 
memory 19, both-side recording becomes feasible by using the images of 
these two pages. Therefore, in S39, the images of these two pages are 
recorded on both sides of one sheet by the recording unit 15. Then, in S40, 
the images of the page number N and the page number (N+l) which have 
been recorded on both sides of the sheet are erased from the image memory 
19, and the free space available in the image memory 19 is increased. 
Accordingly, the occupation by the received image in the image memory 19 
can be decreased, and for example, the image memory 19 can be used for 
storing the image to be transmitted which has been read by the reading unit 
14. 



[0034] In S41, the variable N which indicates the page number of the 
image to be recoded is increased by the integer "2", and is updated to the 
page number that is to be recorded on the next recording paper. Then in 
S42, it is judged whether or not the value of the variable N has exceeded the 
maximum page number, and when the value of the variable N is within the 
maximum page number, the process returns to S35. As in the manner 
stated above, when the images of two pages which are in the relationship of 
the front page and the back page are stored in the image memory 19, the 
images are successively recorded on both sides of a sheet by the recording 
unit 15. Then, when the value of the variable N exceeds the maximum page 
number, the process returns to S34, the variable N is reset to "1", and when 
the receiving has been completed, the recording process is completed from 
S35 through S36. 

[0035] When the image of the page number N is not stored in the image 
memory 19 in S37, or when the image of the page number N is stored in the 
image memory 19 but the image of the page number (N+l) is not stored in 
the image memory 19 in S38, since the images of two pages which are the 
front page and the back page are not complete, both-side recording cannot be 
carried out under such condition. In such a case, in S43, it is judged 
whether or not setting for performing recording in page number order has 
been selected. When setting for performing recording in page number order 
has been selected, the recording is on standby until the image of the page 
number N is stored in the image memory 19, and the process proceeds to S44. 
In S44, it is judged whether or not the free space available in the image 
memory is more than a predetermined amount. When the free space 
available in the image memory is more than the predetermined amount, the 
process returns to S35. As in the manner stated, when recording in page 
number order, until the images of the next pages in page number order 
(images of the page number N and the page number (N+l)) are stored in the 
image memory 19, the steps of S35, S37, (S38,) S43, and S44 are carried out 
repetitively, and the recording is on standby. When the images of the page 
number N and the page number (N+l) are complete, in S39, both-side 
recording is carried out, and then these images are erased from the image 
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memory in S40. Then, in S41, the number "2" is added to the variable N so 
that the next two pages in page number order will be selected, and the 
process returns to S35 again. 

[0036] Moreover, when setting for performing recording in page number 
order has not been selected, the recording and outputting of the page number 
N and the page number (N+l) are skipped, the process proceeds from S43 to 
S41 and the variable N is increased by "2", and after confirming that the 
value of the variable N is within the maximum page number in S42, the 
process returns to S35, and proceeds to the judgment of the recording and 
outputting of the next front and back pages. In S37 and S38, by searching 
for the complete images of two pages that are the front page and the back 
page successively in this manner, it is possible to carry out both-side 
recording in S39. Then in S40, the images of two pages which have been 
recorded on both sides of a sheet are erased from the image memory 19. As 
in this manner, although there are cases in which the page order of the paper 
to be discharged is out of order, since the images which can be recorded on 
both sides of a sheet are first recorded and erased from the image memory 19, 
the free space available in the image memory 19 can be increased. In such a 
case, comparing to the case in which the images of all pages are stored in the 
image memory, only about half of the recording capacity is required. 
Therefore, for example, in the apparatus whose image memory is small in 
the capacity, or in the case of storing the image to be transmitted or the like 
in the image memory 19, it is possible to carry out both-side receiving 
without interfering with the operation. 

[0037] Further, when the pages of the front page and the back page are 
yet to be completed, by skipping, the process proceeds to the judgment of the 
next set of pages whose the front page and the back page are complete, and 
the process proceeds to both-side recording. However, when the value of the 
variable N exceeds the maximum page number in S42, the process returns to 
S34, and the variable N is reset to "1". Then, the step of searching for the 
images of the complete front and back pages as in the manner stated above is 
carried out again. Therefore, both-side recording is carried out according to 
the order in which both-side recording is carried out from the images of the 
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front page and the back page that have been completed. 

[0038] In addition, in this example, even in the case in which the setting 
for performing recording in page number order has been selected, when the 
free space available in the image memory 19 is becoming less than the 
predetermined amount, both-side recording is carried out from the images of 
the complete front and back pages, without complying with the page number 
order, in order to increase the free space in the image memory 19. 
Therefore, in S44, it is judged whether or not the free space available in the 
image memory 19 is more than a predetermined amount, and when it is 
determined that the free space in the image memory is not more than the 
predetermined amount, the process proceeds to S41. In this manner, the 
operation is carried out in the same manner as when the setting for 
performing recording in page number order has not been selected, and 
both-side recording is carried out from the images of the complete front and 
back pages. As a result, the free space available in the image memory 19 
can be increased. 

[0039] Furthermore, in this example, assuming that the free space 
available in the image memory 19 increases to a value that is more than the 
predetermined amount again, when the setting for performing recording in 
page number order is reselected, recording and outputting is carried out such 
that priority is given to the page number order. However, after carrying out 
recording and outputting by ignoring the page number order to increase the 
free space available in the image memory 19, the page number has already 
been out of order. Therefore, once the free space available in the image 
memory 19 decreases to an amount that is less than the predetermined 
amount, control may be carried out such that the setting for recording in 
page number order continued to be canceled within this one receiving job. 

[0040] Referring to Figure 3, the second control mode will be described. 
The second control mode is a control mode in which after the receiving of the 
images of all pages is completed, the received images are recorded on both 
sides of a sheet by the recording unit 15. Therefore, all images to be 
recorded are present within the image memory 19. Further, in the example 
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of the recording process according to the first control mode shown in Figure 2, 
after the completion of the receiving, the same recording process as the 
second control mode is carried out on the images of the remaining pages. 

[0041] In S51, the variable N indicating the page number is initialized to 
"1". In S52, it is judged whether or not the image of the page number N is 
stored in the image memory 19. When the image of the page number N is 
stored, further in S53, it is judged whether or not the image of the page 
number (N+l) is stored in the image memory 19. When the images of the 
page number N and the page number (N+l) are stored in the image memory 
19, in S57, the images of these pages are recoded on both sides of a sheet by 
the recording unit 15. Then, in S58, the recorded images of the page 
number N and the page number (N+l) are erased from the image memory 
19. 

[0042] Moreover, when the image of the page number N is stored in the 
image memory 19 but the image of the page number (N+l) is not stored in 
the image memory 19, the image of the page number (N+l) has not been 
transmitted. This is the result of the case in which when carrying out 
both-side transmission, some transmitting apparatuses of the other end do 
not transmit the image judged to be a blank page by the transmitting side. 
In this case in which the image of the page number N is present and the 
image of the page number (N+l) is not present, in S54, the page number 
(N+l) is judged to be a blank page, and the image of the page number N and 
the image of the blank page are recorded on both sides of a sheet in S57. 
Alternatively, only the image of the page number N may be recorded on one 
side of a sheet. Then, in S58, the image of the page number N is erased 
from the image memory 19. 

[0043] When the image of the page number N is not stored in the image 
memory 19, in S55, it is judged whether or not the image of the page number 
(N+l) is stored in the image memory 19. When the image of the page 
number (N+l) is stored in the image memory 19, the page number N is a 
blank page as in the manner stated above. Accordingly, in S56, the image 
of the page number N is judged to be a blank page, and the image of the page 
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number N as a blank image and the image of the page number (N+ 1) are 
recorded on both sides of a sheet in S57. Then, in S58, the image of the page 
number (N+l) is erased from the image memory 19. 

[0044] Furthermore, when both the image of the page number N and the 
image of the page number (N+l) are not stored in the image memory 19, the 
process proceeds to S59 without carrying out recording and outputting. 

[0045] In S59, it is judged whether or not the recording of the images of 
all pages has been completed. When the images that is yet to be recorded 
remain, the number "2" is added to the value of the variable N which 
indicates the page number and the process returns to S52 to repeat the 
process described above. When the recording and outputting of the images 
of all pages are completed, this recording process is terminated. 

[0046] In the operation example described above, an example in which 
the both side recording is started from the first page and the second page is 
shown. Depending on the paper discharging method of the recording unit 
15, there are cases in which it is preferable to perform recording from the 
last page. In such a case, searching of the front page and the back pages 
and recording of both sides of a sheet can be carried so as to decrease the 
page number from the maximum page number. Furthermore, for example, 
the maximum page number can be detected when the receiving of the images 
of the one side is completed under the continuous mode. 

[0047] An example of the operation according to the embodiment of the 
communication terminal device of the present invention will be described by 
using several specific examples. Referring to Figure 4, shown is an 
illustration describing an example in which pages are transmitted such that 
both of the front page and the back page are arranged in ascending order 
under the continuous mode. In this example, the images of ten pages are 
transmitted under the continuous mode. In the continuous mode, for 
example, the images of the front pages, i.e., the images of the first, third, 
fifth, seventh, and ninth pages are transmitted continuously. When the 
recording unit 15 is constructed such that both-side recording is carried out 
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by reversing sheets one by one, both-side recording cannot be carried out 
while the images of the front pages are being received. 

[0048] In the first control mode, when the receiving of the images of the 
front pages is completed and the second page as the image of the back page is 
transmitted, since the images of the first page and the second page are in the 
relationship of the front page and the back page, it becomes possible to carry 
out both-side recording. Therefore, the images of the first page and the 
second page are recorded on both sides of a sheet by the recording unit 15. 
Then, the images of the first page and the second page are erased from the 
image memory 19. In the same manner, when the image of the fourth page 
is transmitted as the image of the back page, since the images of the third 
page and the fourth page are in the relationship of the front page and the 
back page, both-side recording becomes possible. Therefore, the images of 
the third page and the fourth page are recorded on both sides of a sheet by 
the recoding unit 15. Then, the images of the third page and the fourth 
page are erased from the image memory 19. In the same manner, when 
receiving the image of the sixth page, the images of the fifth page and the 
sixth page are recorded on both sides of a sheet, and when receiving eighth 
page, the images of the seventh page and the eighth page are recorded on 
both sides of a sheet, and when the image of the tenth page is received, the 
images of the ninth page and the tenth page are recorded on both sides of a 
sheet. 

[0049] As in the manner stated above, both-side recording is carried out 
at the point of time when the images of the front page and the back page are 
complete, and by erasing the recorded images from the image memory 19, 
the decrease in the memory capacity is prevented. In this example, 
comparing to the case in which all of the ten-page images are stored in the 
image memory 19, only about half of the capacity is required. 

[0050] Referring to Figure 5, shown is an illustration describing an 
example in which the front pages are transmitted in ascending page number 
order and the back pages are transmitted in descending page number order 
under the continuous mode. As in the same manner with Figure 4, the 
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images of ten pages are transmitted under the continuous mode. In this 
example, for example, after the images of the first, third, fifth, seventh, and 
ninth pages which are the front pages are transmitted continuously, the 
images of the back pages are transmitted in the order of tenth, eighth, sixth, 
fourth, and second pages. Depending on the structure of the reading 
apparatus of the transmitting side, such a case in which images are 
transmitted in this page order can be assumed. 

[0051] In this case, in accordance with the first control mode, when the 
image of the tenth page is transmitted as the image of the back page, since 
the images of the ninth page and the tenth page are in the relationship of the 
front page and the back page, both-side recording becomes possible. 
Therefore, the images of the ninth page and the tenth page are recorded on 
both sides of a sheet by the recording unit 15. Then, the images of the ninth 
page and the tenth page are erased from the image memory 19. In the same 
manner, when the image of the eighth page is transmitted as the image of 
the back page, since the image of the seventh page and the eighth page are in 
the relationship of the front page and the back page, both-side recoding 
becomes possible. As a result, the image of the seventh page and the eighth 
page are recorded on both sides of a sheet by the recording unit 15. Then, 
the images of the seventh page and the eighth page are erased from the 
image memory 19. In the same manner, when receiving the image of the 
sixth page, the image of the fifth page and the sixth page are recorded on 
both sides of a sheet, and when receiving the image of the fourth page, the 
images of the third page and the fourth page are recoded on both sides of a 
sheet, and when receiving the image of the second page, the images of the 
first page and the second page are recorded on both sides of a sheet. 

[0052] As in the manner stated above, both-side recording is carried out 
at the point of time when the images of the front page and the back page are 
complete, and by erasing the recorded images from the image memory 19, 
the decrease in the memory capacity can be prevented. In this example, 
comparing to the case in which all of the ten-page images are stored in the 
image memory 19, only about half of the capacity is necessary. 
Furthermore, when it is required to carry out recording and outputting from 
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the first page due to a paper discharging mechanism of the recording unit 15 
in order to maintain page order, and the setting for performing recording in 
page number order is selected, both-side recording is started after waiting 
until the image of the second page is received. 

[0053] Referring to Figure 6, shown is an illustration describing an 
example in which both the front page and the back page are transmitted in 
ascending page order, and there are skip pages. In this example, both-side 
images of ten pages are transmitted in the same manner as Figure 4, but the 
fourth page and the seventh page are blank pages and not transmitted. As 
shown in Figure 6, the images of the first, third, fifth, and ninth pages are 
transmitted as the images of the front pages, and the images of the second, 
sixth, eighth, and tenth pages are transmitted as the images of the back 
pages, in this order. The fourth page and the seventh page are skip pages 
whose images are not transmitted. 

[0054] In accordance with the first control mode, when the image of the 
second page is transmitted as the image of the back page, as in the manner 
stated above, the images of the first page and the second page are recorded 
on both sides of a sheet by the recording unit 15. Then, the images of the 
first page and the second page are erased from the image memory 19. Next, 
the sixth page is transmitted as the image of the back page. When 
recording of both sides is carried out by ignoring the page number order, or 
when the free space available in the image memory 19 does not meet the 
predetermined amount, since the images of the fifth and the sixth pages are 
in the relationship of the front page and the back page, the images of the 
fifth page and the sixth page are recorded on both sides of a sheet by the 
recording unit 15, and the recorded images of the fifth page and the sixth 
page are erased from the image memory 19. 

[0055] The eighth page is further transmitted as the image of the back 
page. However, since the image of the corresponding seventh page is not 
stored in the image memory 19, the recording and outputting is not carried 
out at this time. When the image of the tenth page is transmitted, since the 
images of the ninth page and the tenth page are in the relationship of the 
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front page and the back page, the images of the ninth page and the tenth 
page are recorded on both sides of a sheet by the recording unit 15, and the 
recorded images of the ninth page and the tenth page are erased from the 
image memory 19. 

[0056] In this manner, first and second pages, fifth and sixth pages, and 
ninth and tenth pages are recorded on both sides of a sheet, and the images 
of the third page and the eighth page remain stored in the image memory 19. 
In accordance with the process after the completion of the receiving shown in 
Figure 3, the fourth page is judged to be a skip page, and the images of the 
third page and the blank page are recorded on both sides of a sheet. In the 
same manner, the seventh page is judged to be a skip page, and both-side 
recording is carried out with the images of a blank page and the eighth page. 

[0057] Moreover, when the recording and outputting is carried out as in 
the manner stated above, the page order of the paper discharged to the 
discharging unit of the recording unit 15 is shuffled, and the user is required 
to rearrange the pages. To prevent this, the setting for recording in page 
number order can be carried out. When the setting for recording in page 
number order is selected, it is attempted to record the third page and the 
fourth page, however, since the image of the fourth page is not transmitted, 
during the communication, recording is stopped under the state in which the 
images of the first page and the second page have been recorded on both 
sides of a sheet. After the receiving of all pages is completed, according to 
the process shown in Figure 3, the third page and the blank image, the fifth 
page and the sixth page, the black image and the eighth page, and the ninth 
page and the tenth page are recorded on both sides of sheets, respectively. 

[0058] Referring to Figures 7A, 7B, and 7C, shown is an illustration 
describing an example in which a document of a different size exists between 
pages. Figure 7 A shows a case in which out of four sheets of both -sided 
documents, the document of the third sheet (the fifth page and the sixth 
page) has a different size. When transmitting the images of such 
documents in the original order under the continuous mode, it is necessary to 
return the communication protocol to a predetermined phase (phase B) for 
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changing an image size after transmitting the images of the first page and 
the third page, and to transmit the fifth page by restarting the 
communication after carrying out negotiation or training. Furthermore, 
since the document size of the seventh page differs from that of the fifth page, 
after transmitting the image of the fifth page, it is required to carry out the 
communication procedure for changing the document size again. In 
addition, concerning the images of the back pages, after transmitting the 
images of the second page and the fourth page, it is required to carry out the 
communication procedure in the same manner. Also after transmitting the 
image of the sixth page, it is required to carry the same communication 
procedure. Such a communication procedure for changing the image size 
requires more time, and as a result, the communication costs become 
expensive. 

[0059] To suppress the increase in such communication costs, for 
example, the process as shown in Figure 7B in which the images of the 
documents having the same size are transmitted together can be applied. 
In this example, since the images of the first page through the fourth page, 
the seventh page and the eighth page have the same size, these pages are 
transmitted together under the continuous mode. In other words, the 
images of the first, third and seventh pages are transmitted as the images of 
the front pages, and the images of the second, fourth, and eighth pages are 
transmitted subsequently. Then, a communication procedure for changing 
the image size is carried out, and the image of the fifth page is transmitted 
as the image of the front page, and the image of the sixth page is transmitted 
as the image of the back page. Transmitting under such a procedure 
requires the only one action of the communication procedure for changing 
the image size, thus resulting in the shortening of the communication time 
and suppressing the communication expenses. 

[0060] When the images are transmitted in such page order, according to 
the first control mode, the images of the first page and the second page are 
recorded on both sides of a sheet after receiving the images of the second 
page of the back page, and these images are erased from the image memory 
19. Moreover, the images of the third page and the fourth page are recorded 
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on both sides of a sheet after receiving the image of the fourth page, and 
these images are erased from the image memory 19. Furthermore, when 
the setting for performing recording in the page number order has not been 
selected, the images of the seventh page and the eighth page are recorded on 
both sides of a sheet after receiving the image of the eighth page, and then 
these images are erased from the image memory 19. In addition, the 
images of the fifth page and the sixth page are received, and the size of the 
paper for recording the image is changed, and both-side recording is carried 
out. 

[0061] As in the manner stated above, even in the case in which the page 
order is changed, both-side recording is carried out when the pages of the 
front page and the back page are complete, and then the images of the 
recorded pages are erased from the image memory 19. Therefore, the 
images which have been received by both-side receiving can be recorded and 
output with a small amount of a memory. Moreover, in the case of using the 
image memory in other processes, the occurrence of troubles in other 
processes due to the decrease in the free space in the memory can be 
suppressed. Furthermore, for example, as shown in Figure 7B, also at the 
transmitting side, the communication time can be saved by changing the 
transmitting page order, and the communication expense can be suppressed. 

[0062] Further, Figure 7C shows the page order when transmitting 
under the alternate mode in the page order shown in Figure 7A. In this 
case, the pages are rearranged so that the pages of the same size are 
transmitted together. In this example, after transmitting the first, second, 
third, and fourth pages, the seventh and eighth pages are transmitted. 
Then, after carrying out the communication procedure for changing the 
image size, the images of the fifth and the sixth pages are transmitted. 

[0063] According to the alternate mode, the image of the front page and 
the image of the back page are transmitted alternately. Therefore, when 
receiving the first and second pages, these are recorded on both sides of a 
sheet, and then erased from the image memory 19. When receiving the 
third and fourth pages, these are recorded on both sides of a sheet, and then 



erased from the image memory 19. Then, the fifth page is not transmitted, 
but when the setting for performing recording in page order has not been 
selected, or when the free space available in the image memory 19 does not 
satisfy the predetermined amount, after receiving the seventh and eighth 
pages, these are recorded on both sides of a sheet, and deleted from the 
image memory 19. As a result, the capacity of the image memory 19 can be 
used efficiently. Finally, the fifth and sixth pages whose sizes are different 
from other pages are received, and then recorded on both sides of a sheet. 

[0064] As in the manner stated above, even in the case of using the 
alternate mode, by erasing the images from the image memory 19 after 
both-side recording when the front page and back pages are complete, the 
image memory 19 can be used efficiently. As a result, even when the 
memory volume is small, or when the image memory 19 is used for other 
processes, both-side recording can be carried out without a problem. 

[0065] In the example shown in Figure 7A, 7B, and 7C, the case in which 
the documents of differing sizes exist between the pages was described. 
However, the process can be carried out in the same manner for a case in 
which various conditions are intervening where the communication mode is 
different, or the documents having different resolution exist between the 
pages, or the black-and-white documents and the color documents are mixed. 
In other words, in the transmitting side, the pages are rearranged such that 
the pages which can be transmitted under the same communication mode 
are arranged together, and then transmitted. Even when receiving the 
images of such page order, the images are recorded on both sides of a sheet 
from the images of the pages whose front page and back page are complete, 
and then the recorded images are erased from the image memory 19. 
Therefore, comparing to the second control mode in which the recording 
process is carried out after receiving all images, the data volume to be stored 
in the image memory 19 can be decreased, and the image memory 19 can be 
utilized efficiently. 

[0066] As it is apparent from the above description, according to the 
present invention, the first control mode for carrying out both-side recording 
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when the images of two pages which are in the relationship of the front page 
and the back page are complete is provided. Since the images recorded by 
the first control mode can be erased from the image memory, comparing to 
the case in which the recording and outputting is started after storing all 
received images into the image memory, the amount occupying the image 
memory can be decreased considerably. Therefore, the image memory can 
be utilized efficiently, and both-side receiving can be carried out even when 
the capacity of the image memory is small. In addition, even when using 
the image memory in other processes, the memory volume that can be used 
in other processes can be increased, and the occurrence of troubles in other 
processes can be suppressed. Moreover, by constructing such that the 
setting for performing the recording and outputting in the page order can be 
selected, it is possible to prevent outputting in shuffled page order, and to 
save a user time for rearranging the pages afterward. 

[0067] Furthermore, by providing the second control mode for recording 
and outputting after storing the images of all pages into the image memory, 
and by constructing such that switching between the first control mode and 
the second control mode can be carried out in accordance with a demand of 
the user or the free space available in the image memory, it is possible to 
provide an advantage that a desirable control mode can be used selectively. 
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